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(54) ELECTRODE MATERIAL FOR NON-AQUEOUS SOLVENT SECONDARY BATTERY AND 
MANUFACTURE OF THE ELECTRODE MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a non-aqueous 
solvent secondary battery exerting a good electric 
performance, which has a high electric capacity and with 
which the retention can be suppressed low, by using an 
electrode material to which a carbonized material of an 
organic substance is attached, wherein the amount of 
carbonaceous residue lies in a specific range with 
respect to a graphite type carbonaceous material. 
SOLUTION: A carbonated material of an organic 
substance is provided such that the amount of 
carbonaceous residue is between 0.1-12 parts by weight 
with respect to 1 00 parts by wt. graphite type 
carbonaceous material and is attached to the surface of 
the graphite carbonaceous material so that a composite 
carbonaceous material is prepared which is used in an 
electrode for a non- aqueous solvent secondary battery. 
Thereby a non-aqueous solvent secondary battery is 
accomplished which retains a discharge capacity as high 
as of graphite, can suppress low the irreversible 

capacity, is excellent in the charging efficiency, and is equipped with an enhanced stability of 
electrolyte. 
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ft l 0 0«««c*rt"*««kUT l 2««fflWT 
T & * «^KStff ^fr 6 a £ c k #13® k "T 5 3M<r§« 

*5tt£ 1 58 0+ 1 0 0 cm-'OBSH©^— ^PaOS 
gUhl 3 60±100 cm- l <DiSHOtf— £ Pb<05£ 

* Ib ©it, R=lB/lA7b\ Ka^KSRHWfcfflV^ 
»»ttKX«»ORffi«fcD**< 0. 4*?S<Qieffltcfe 

* c k*«« kr £is^3! i E«osf*«»-^«»« 

43ttS 1 5 8 0± 1 0 0 c m-^lGiOX^^ F;U5££ 
OStfMIYA k 1 3 6 0± 1 0 0 cm^OlEHOX^^ 
F/l/SfiO»#ffiYB ©it* G = Yb/Ya*< % 

[W#3U] IMBttRSRKtttt^kWattoil^tc^ 
«RSW«iS»***nU 1 0 0 0 0 c ptXTtc 

ft*><F/I/*WLfcEJES*«U KJCSOrtBffiH:/* 

[000 1] 
[0 0 0 2] 

v^o LfrU iilSl^ ^mfcaOiB-rkiSMS* 

(D&mft'ry F5W hmctitthL, m&wnc&mm%:i& 

* WlttffBt N k t ^ -5 R8ffi £ o 

[0 0 0 3] -7?. **BWI5fi**"rs«*JBft*fflO^* 




(2) «f BBT 9-2 1 3 3 2 8 

2 

cosm ClBSa^-^^WffiSM^/J^SvO k®m (7d 

*tf*»W#** , WW*5:«*bfc«W¥4-3 7 0 6 6 
2^«T«. «»14©*^«*K%fr&a*«k* JR 

jia*f# 5ttav^k#it&*iTv\fcfc»* 

fflJkLT. *k*JiOJt#5 0««aiW5 0««fM)« 
(SWJl), 5 3W4 7<Q#J 0iaB0!l2) . 6 5«3 

5 com gsssgo) *^*nri/ ^aiti:. it««»i^* 
feok^x.&nri/^co 

[0 0 0 4] 

ftsa^R*H»*^«a«a#fii: i^k 

[0 0 0 5] X. frfr%ftj£<Dn&ttn%:W2>rcib(Dn 
WBB»*Se«LT, S»*WK:«Jfe*SCk«rRaib 
[0 0 0 6] 

[■HB*w«-r»fcfto#«a -ra*>^ *S3B<0Bfi 
tt, MBttKIRKWoaBK:. KJMBfflKJKMfc l 0 0 

■«fflfc»-r*aK«k lt 1 2M«wto. 1 s« 
aucu: k a § * 5 a o*{t»*«» it^^Sp 

S8i«^. XJi*«BttK*KWtt?kW«WO«^f*K: 
3SS«3R*«««*iS4Pb. 5FiS^: lOOOOcpOT 
tCiagpL^:X^U-«ft:*^ rtSHc -v 7 HC £o Til 
!B*n*^F;l/**LteE«i***U SfS^ortgffi 
«i/<F;l/O0<EO«^J6^^KWJc»oTJKfi)t«n. 

50 xs*WTSck«:W«k-r«»7k»«-*«fififfl«« 
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(3) 



9-213328 



[0 0 0 7] 

So 

( 1 ) »»<0«K 

#«W£fc^T«tS»fc«*fl5j^**»tt&*a*S 
(fcTF. K^M^ (N) fcLTtt, 
jitc^ffS-rSB^Otf-^fcbT, (002)ffi«® 10 
MPS dO 0 2^0. 3 4 5 nmt(T> £?£ b< &0. 
3 4 0 n mJ-XT. 3: ft, c tt^ftO&Ji?©*:** L c 
AM5nmfel±, » S L < « 5 0 n mfeU:, <£9*?£L 
< (i L c A'8 0 n mllhTSS t<OWS I < , £6 

LT 3 0 n mttT> »IL-<li28/i mJ-XT, 

Cft£>2«feU:£i©^LT/?l^T i t>«J:l\, 
[0 0 0 8] #M*tt&R*Kttl (N) OMIIWafcLT 

^3?H*TXt4X^+»C*V>T, 1 500-3000 
»SL<«2000~3000 "C^a* T'ia&f -5 

(b) n-^f, mmvvimmw 

(c) A&*& 35J5SJM& ««J«fi«IBfVX*-, 
Ra«a**©££*\ fc*f>tt8tya, illga<Oiia 

[0009] -is. (n) ©«sic# 



[0 0 10] aStefcLTWu vf—Wdv ^$T* 
oa-;W-;Hfff, EB«ft»*©E«3Ra«tt, 
7*77;l/-fvS?©ffiffi?&fiH?fi* AHA* ^7 -9-* H© 

[0 0 1 1] £tc. H«TKiRfl:«jatT««**«Wfc 
(2) S^Jt 

(N) ir^ffi^^LfctO^An^b^^M^f 

m&mmnvn (n) ©affitc^&ttia&tbtt (s> aw 

<D^a%©m%©a#i2>gS'hi8-ea&sc t%<&&£ 
t-s„ bp-b, «*H4K*a*Bi ooaa«ac*rr*»* 
itLti2 fissuwT o . i aa*st±\ l <« 

8fiSSBWT0. 5aa«6t±\ HlcS* L < & 7 . 0 

[0012] ^Itt, *ra%i©«Si:*WI&©ig-&SJ 
^CiOSfeSWfeO-p*!), J I S K2 2 

*#£nfc^$i%©^K^£id5£bT*5#, TIE 

i) e*»>, «ffl-r*««»m«i:**i;T»&n«K 
{t%aa*<itsG'HusiKSt%> (n) iooa»e«UT 
1 2 aaau-xT o . i aasi5j-x± t &s ± 5 &**£%© 
af»i:iifr«**«bT«^u *a»*a«ttK*a 
%©Si®ic©», «ra«**o 

[0 0 13] 

[Si] G£i) 



mm<toe>js&& (us K227os?DS)x^r«fema 



-x 1 0 0 



aaaa 



so 



■otzK). Xli, if**?* ««£&*«*©««»»::» 

rs^^icti, a«BttK*a*oaffioffl?L'vffa»«' 
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*to (n) *#b»«k »*L<t*5 0'cci3»*«iar«* 

2 0 0 c P «-F©*r*M*B+fcB*U *MRU BWMfc 

gfts^-^scfc-e, *Wfc WfcBBWrf'fcasn** 

jJl* 'J dV-lc <£ o TlMBttKll6Ktt?©*WatmHL 
rtfcBSWaBttfcffdo LfrU 5 OiClcfcttSfcSg 
tf200 c p*jffl*.*aB»*fl!^*«*W:> wm^co 

ftBBB0#tf*aHfc:(i&S LV\ 
[0 0 15] IC, *ISUJT«\ H&ffl^SgB^I (N) 

=P (N) fc, 3S§89Ri8»K»»U BERtfiBffl.** 

BLTfcV-'fcBBBWttTOH^* t «Bfi«B«E 

^? (n) (Dmmwoicti-tz i"j*nj *«t<-r5am*^ 
-gmm t com&mc mm* an* nvrnttx ? v -mc 

ftS^T'^Ja-rSCt^MSLVo »iL<li5 0tT' 
OX^'J-tSSCl/T, 1 0 0 0 0c pKT^ 
L<t4, 5 000 cp«T, ft;teBK»*L<«: 1 0 0 
0 c pJ-XT-e&So WWW^H*'^***^'*®*^* 

«:ff3^*^So &*5. #«%«rjg»-rsi»K. SB 

KSi5Ht?^ittTt^ntfmt^ fiftr&oaKtf 1 o 

Pas (10000c P) *M,7L%£, «Stt«6»ctf6 

% (n) ic?f&-?z>!ffl : {i^?tm2tiic<<%;2 > frc>tm 

A. <btl%>o 

[0 0 16] CCO^tm^+^rct. ±8E<0a, bRt>* 

(3) ^Ji^ffi 

(A) KiSSttt (N) fcWBIfcK Rtf#$L 

(B) WEJB'&«J**»L*38<5*nJ»U f>ro»B*» 

(C) 1WK*M ! »B*, sFStetf^BBBTT? 6 0 0 
W±#£ L < ti 2 5 0 OXlXTlclmf&L. BcHSftlSK* 




(4) fSHfiV 9-2 1 3 3 2 8 

(D) ffie£X{t»K*«H*4Qirsi8o 
A. il^XS 

♦saicstwjBiiST'tt, »bb« (n) 

v> 0 ^ffiT*fToT&&V N U EJEBfcJtaiSLTtr 

[0 0 17] @#5S©*^ B*a««*8 ! B*«*.;fc 
iB6i]«Ti*Ut, I, T«fc, *HR 

gi> «J?B*£tt3«lKLfchU3'y*:**>i':/©SE 

*i;-X5;i/JB*o«B«*Bv^*ck«<-e**. 
n©sB«rfflv->s*Hi, kbb^i.cn) tmmwtttm 

[0 0 18] -7?. jBBao*B*BV^*«^Ktt, 

jo i\, S£BBfc^a*BfcH*o«Btf9Jffl©«*«* 
B'NOB35l«:ig-&i:lRl^f»ctf-5cf:^T?€, ISJgxa* 

j: o «&*ftr s c t. So 

[0 0 19] F*935lC— &<Di<"r7 h hlC 

H£S*ifc«RO-r *#X{iB»tf ©'< H;l/*V^ K;l/A < 
(ftffl*BATa»EB«nfcK(SB**U, ^©rtgffi 

RtStE^J^nfcBjfiC^SEJCSB^fflvntf, isi— 

^o sB-eB^iefc+HmBfcBsiafcfcfffcscfctf 

B. «fHtiJB*»*xa (BSf • S«»B*SXS) 
rg^XgT'^M^ (N) j8H-»^-K»«L, *fc^ 
S«i (N) Offl?Lfcfc*«»*H-#*E«S*ifcB^1lJ 
«, *IgT-I8 (B«!) Snfttf&ftlMStU 
*!3&^ (N) k*««H«»35fflE*KiMRL, ftOffWM 

hbTlaliR^tiSo 

[0 0 2 0] *Xgfc*3(,^T«> BKBff Uft«<6ftH» 
50 ficitft^fctlsajJifW. ^xatc&Lfcg 
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(i)tc«fc-3TiHHEsn«^^F;i/ (2)^rt^^n/csjss 

B. (b) 0 2lC?jVrj:3S\ rtSP^— *(D^7h(1 

i) fc->^7 hJcBffi*nfta»o"r*«xtt«««^^ 

F;K1 2) fcV* F;v^ffl*a*af A TSSEB* tifcfiJES 
(13)*WU ^OrtMffi^ /iFAsCDEifcVmHISLlcm 

BXKtttt? (N) OM?Ltt#(ct>ft!Rm (S) 

[0 0 2 1] ±2>£> (a) *-f^OSl£K«kUT(i«l 
*tfa*ffcrffi (ft) S!£> rKRC«J7*#J ^ TSC 
ynt7^J . (ft) «21«t;b7y^fiO TTE 
MJ . (ft) B#HB»tB<0 TTEX-KJ ^SSo * 
fc, (b) *^:/OJ£j£gg^LTtemc£l^^^ 

-i/iT-^t-j . nmmm (ft) si^ tdtf^ 

[0 0 2 2] *&fc±JS<0 (b) *>f:/<£>iiBK:*5^ 

d4) *— a«tHi*«jc— fflav^iattfflHB-ra 

4-0 <NHc (b) ^^ytOS/CSB^ffl^^c^iiS'&X 




(5) WW¥ 9-2 1 3 3 2 8 

[0 0 2 3] *X@tC*5V>T. S*SfiBrtO»H»«^F 

&ci:T\ «/J^*^60B8a»IR«*ft. SHftttOift 
MfcOBBBtt* «B»©«»fc:J:9a»*fWBftS 

;o *>\ »»q8ms«±. ant 5 o <c~ 6 o o x:obsht% 

»* L < U 5 0 <C~ 5 0 0 t:oiEHTfc«o 
C. K*{b««*»*XS (KBfbXfi) 
Itt»-att-&XSJ:0f#5nfcB«*K»tt : F (N) fc + 
#fc5S«SfbLfc (KBflMMMbLfc) *f«»*P&ft* 

>3ffX«^FfiStt3ffX8lEaTTliP!»«n*o *XgK:fc^ 

tc««b^B«. BUS. 7k«OTR»^ffUJ«n*i:i:fe- 

[0 0 2 4] ^xsoiraJHiJtta^ftfcLrfi. 

rSO^S. *0J»BHfc±oTfc«TB*S#att6 0 
OTJiLh* »*L<«8 0 01CW±. »C»*L<tt8 

(n) oeflait^Hsaaft***^*^^**^ 

tt. a* 2 5 0 0°CtXT. »fl<(i2000t«Ts 
MK:»SL<ttl 5 0 0tttTtf»SU«HT*8«e 

30 coj^^ftjiwaaafcffK^r. #Haas. »aia*. 

[0 0 2 5] ^4d. *XBfcffllr ,k *SflMlttlsI#a^t> 

d. ffiftinxxg 

C 5 LT«*ftItlC*^TKlH» (S) WBtmit 
L> K^S^I (N) «SO-»feSl/>«^f**«BL/fc 
l«Tll*fkLfc4«1iltt*iaii:«^T, 

[0 0 2 6] ft*. ISKMDXXS'ttM* • a»^SJ6X 

s t K^f bxg 4: o n ic mx-r z>ct$>-?i*Zo 
(4) m^mmmm 

tt«0»^, #a¥^tta^ 1 - 1 0 0 m. }f^l< 
«3 — 3 0 |im, 1ftC»^L<ti5~2 5 |imTS5o 

50 L < it 1 - 2 0 /x nu 1ttC»S L<tt2-10|im 
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mmyLTX&Zo 

[ 0 0 2 7 ] X. *KfSWfc: £ BET 
ffi*ffl^TSH«UfcJtaffiatt»*b<*il-l Om 2 
/g. ^tc#S:L<te2-6m 2 /gO§5HtcA£C*: 
aWff*U<. »fc«fcUfcl^tt«*M» (N) OBE 
T JtffiBWctt U L fc«*«*K»0 BET jrbS 
BBa*M/4W±3/4filT»SL<«l/3W±2/ 

[0 0 2 8] X. ?SS5 1 

4 5 A07;l/3^t> l/-f-«ffl^/c7V>X^ 

■Tftfc>*>s 1 580+1 0 0 cnr 1 £>i£fiJS&C&& t?— 
*Pa<Z)3£&*Ia, h;l/^fi(oa(»ffi«:YAi: 
U 1 3 6 0 ± 1 0 0 c m" 1 OEiOiSfiW^S t!- 

So 

[0029] *m&m<DmGmmmmmm<D¥-z& 
mut incDit, sn^R= ib/i*#. mm^WimwM 

^0. 4&ffiX*&2>C ttf#&Ll\ Ef£#SL<« 
0. 11—0. 3 30I6H. Mte$?£L<te0. 12 — 
0. 2 8 0RIT«SCkxV, &#ft«5tM4fig*f#3± 
■«?SLi/\> X, x^*h;l/3S*o«»fi«YBi:YAO 
It. ER^G = YB/YAfii:LT(i, K»fr0«RfMSl<0a 
fcLTfflv^lMBttK*K«OGfflJ:t)*T»?). fro 
0. 7 5*SiT*»SC «Hc$?*L<tt 
0. 2 6-0. 7 4, HlC#£L< 0. 3-0. 68 

[003 0]ft JMBO#O*W#«OB«H:tt0. 1 
Stt. GMteO. 2 5S*t»*0, -7u, t£*OHJMft 

o. 7 5SST*feofc 0 — *u *msm<Dia&m&im 

C u Ka«*«*kbfcX»tftlHlSTO0SfBI*C* 
i^T. HSittRDMtW (N) tea*** if- 
«<0»-^*fcLT, *©fift«fclKJR«ft (S) IC 

*sRU JI8H£KXH« (N) &E»KJt« (S) <D2Jt 

£ ©*8 BSBSOgfl: £ 6 A 6 nft ^ c £ tfft $ 
U\, BP'S. i»JAE±OKa***-r*i:ai:a:««tttt 




(6) «p'BH¥ 9-2 1 3 3 2 8 

10 

mMnW (N) ©¥®HffiO±3o (ote 1 OlnJffiiJSL 

So 

(5) zL^xmrn 

V. 1, 2-v^ h^X*>\ 2-^f;bfh7t K 
n-7^>ftH^^^DhVttW«5S«tC. LiCl 
20 04, L i BF4, L i As Fe. Li PFe, L i SOa 
CF3. LiN (SO2C.F3) 2&H®W!M*S»** 

[0 0 3 1] 

[l&ttffl 1 ] 

( 1 ) S^Ig 

50 (N) i:LTA5tm& v f»* (LONZAttSKS-4 
4 : d 00 2 = 0. 336m. Lc = 100n mJ^±. 
TftttWttSl 9/xm) %3kg^AU R*««J 

(s) t LTt7^K^t#e>nsif i/>^e-x 

>K^-/1/ (=«{b* («0 S: 5 0°Ctil*5WS5teg5 
0cp» ikg£rin*.T. micftfRmtlsX^—VT 
;l/^;l/^>-tf> (=»t*««) *3. 5kginA. m 

^o. t#e>nfcx^u— ott«[tt3 210c p-efeofco 

(2) KV-att^rasxs 

(a) Z^7<DmW, IP%1*KIr1t (*) ISKRCS 
PJ7*>lftK3. 2Kg/ht«l&U x^b^ 

e-xvF#-;i/oj»«yit?y^tKrts;*fTofto ut 

^^rtrU^4 3 0T:tc«-£> MKi£mgS:8 7. 9 9x 
10 3 Pa (660-torr) tU flttMRt/SKJf^ 
50 fir^\ xfl/>^e-i> K^-;I/©ISi»i: 
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^UyhKTl. 5 K g/hT*piRLfco C^LTK* 

£ls<K/]/«4 5Jg-f6LTItl SttffiOttttffiJBLfco 

(3) K^tXS 

■Jv b;l//^8SfiTT*3^HT*9 5 0t^t#iSU 

( 4 ) mwmmxm 

a*, nasi oo««*fcW-r**««oKfb»«* 

(5) KJK5R»&»*<D#*t 

( 5 - 1 ) (0 0 2) ffiO® HPH ( d 0 0 2 ) . g B B B ? 
0*#£L c 

JCtt^/^«J*'el»*ftU, KRKWLTWl 5wt% 
CuKat9*ffl«i:U KlteS-TV h 

(5-2) 7"7>X^h;l/»«f:i6*5 14. 5nm 

##TlC*5^T, 1 5 8 0 cm- 1 OttSfiOfcT— ^P AO 
MIA, l 3 6 0 cm- 1 OlEHOlf— ^P B03&g 
I B*38£U ^03&jgOitR = I B/I A^rS'J^L 
/to JS8BK S-4 4ORffifc*0. 1 2tfet), 

(5-3) »SS^¥^©S 

w«H^waHu-if-ia*fatt*#fliH- tl a-7 o 

(6) mSitt^Wffi 

(6-i) nsjmttvftm. 




(7) «FBB¥ 9-2 1 3 3 2 8 

fco MJttt* RIl»9 3wt%, ^pJ§I1£x^xh 
V- (HJB») 4wt%. *'JXfl/Vtt*3wt%t 
Ltco COX^'J-Wi^U 8 0°CT : ?«S 
Wfcffofc, «6lcil*teB***fc©** IlS2 0m 
mORffi±lCfTl3iki*> 1 1 OtlP«BEIB»*UTWi 

(6-2) rinoifffi 

m^^oiino^^^^jtes-r^fc^ti:, (6 - o 

ftJBffi»*fflv^TfToft 0 W6fcttW*9 9- 9%0:/ 

(6-3) ¥*«fi^«kS^ffiffffi 

*— hfc^x^U:/*— sjfcfc— h*MJt 1 : 1 

COO 3 2] 5ta«Sffl»«i«atffl*0. 2mAfcU ffi 
■i«Otffl«tfO V*Cft**T^5«*ffV\ 1. 5 V 

ftfiww*. mtni fcn«oitff*ffofco ml cog 

ftK*K«OX«S«fX^*b;l/B*H3tc*'ro CO 

/to aa^ajt«^4fc*T«fc**j»«tt«jis««o 

XlfclsWr;*'** h;l/O¥fMtt0. 2 16° T&tK * 
40 ffl«Offl2pfflHo«3. 12X1 0~ 3 ° T*&£OT% H 

K*W»lO¥ffl«± 3 a OfgHtcA* C k tfBHB^tl 

So 

[3ftKM3l 

«{fcxg-e««$&3ias* 2 0 0 px: t Lttu&ut. % 
mm 1 tra«o»ff*fTt>fto 

[H«S«I4] 

«fto:S'r«*ftiaiaK*2 4 00 , C4:LfcWWi, * 
MM l 4: W*0»ff*ff ofcp 
50 «S&0J5] 
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(1) WBTM 

gEB, EP*Sl^-^y*±«L'-7 f ^YS*-9-- M-2 
OS (rt§12 0U7hM ^ffl^T, jg-&X@*5,fctf 

S3R(LONZAtiiKS-2 5) 3Kgtlfb^ 
kT-x;/K*-;b (HSft^ («) m: SOTKfctf* 
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